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dA Correction of the Theory of the Afoti * 
on of ^Satelite.o/Saturn, by that In* 
geniom Aftronomer Mr. Edmund 
JHally. 

SIR, 

I here fend you an Agronomical account of the moft remote of all 
the Planets of our Vortex, and withal of the moft inconfiderable, 
I mean of the Satellite of Saturn , difeovered in the year 1655 by 
Monfieur Chrijlian Huge ns of Zttllchem , who in that accurate Trea- 
tife of his Syflema Saturnium , from pag, 2 5 to 3 4 gives us the Theory 
of its Motion as well as the ftiortnefs of the interval of time between 
his Obfervations would admit 3 and fince him I. know nonerhac 
have gone about to improve the faid Theory. 

The late Qcnjunftions of Jupi'er and Saturn giving me frequent 
occasions of viewing them both, with a Telefcope that 1 have of about 
24 foot, and pretty good of that length, 1 cafily remarqued this Sa- 
tallite of Saturn, and baveing found it, in a convenient portion to de¬ 
termine its place , I percieved that Huge ns's numbers were confi- 
derably run out, and about x 5 degrees in twenty years too fwift; 
this made me refolve more nicely to enquire into its period and ac¬ 
cordingly I waited till F had gotten a competent number of Obferva. 
tions , the moft confidcrable whereof arc thefe. 

1682. November 13 0 13 h 00'PM. the Satellite appeared on the 
North fide of Saturn , and a perpendicular let fall from it on the tranf- 
verfs diameter of the Ring , fell upon the middle of the dark fpace 
of the following An fa } and the fame night i9 h 00 it had paft 
the Conjunction, and the perpendicular Ml exa&ly on the Weftern edg 
of the (j lobe of Saturn , as in 7 ab. 2. Figured, The Northern Lati¬ 
tude, and retrograde motion, made it evident that the Satellite was 
then in Perigao, 
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A^ain November 21 \ l6 h . i5'. this Satellite of Saturn was on his 
■South fide, the perpendicular on the line of the v4«/<e fell on the 
middle of the dark fpace of th evdeftem Anfa, and the fame night 
19 h 00' the perpendicular fell precifly on the Qnter of Saturn, and 
the difiance therefrom was fomewhat lefs than one diameter of the 
King ( as in Fig, rj.) by this it was evident that the Satellite was in 
Apogao. 

I oblerved it in Apogao again on the 24th of January 1683, at 8' 1 . 
00' PM. the perpendicular on the line of the Anfa fell exadfly on the 
fVejiern limb of the Globe of Saturn , and at 9 : ‘ 30' PM. the faid per - 
pettdicular fell within the Globe more than half way to the Center, 
and the difiance from the line ofthe^»/k towards the -SWMeemed 
much about one diameter of the Ring, Fig. 10. 

Lafily, February 9 . 1683.8 h 10'PM. it was againin tApogao^ 
and I could by no means aifeern towards which fide itenclin’d rr.ofi, 
nor wheth&r the trafifverfs diameter of the Ring, or the difiance of the 
Satellite therefrom were the greater; fo that at that time it was 
precifiy Apt get on, Fig. 11. 

To compare with thefe, I chofe two out of thofe of Monfteur Hum 
gens, which feemed the moft to be confided in; the firfi made 
1-659, March 14 ft- n. x 2 ■’ 00'. at the Hague $ .when the Satel¬ 
lite appeared about one diameter of the ‘King under Saturn, but it 
was gone fo farr to the iVeflrvard, that he concluded, that about four 
hours before, or 7 h . 4o'.at London, it had been in Perig&o. Fig. 12. 

Again CMarcb 22 0 . 1659. id h 45'. the Satellite was a. whole 
diameter above the line of the Anfa, and the perpendicular thereon 
fell nearly upon the extremity of the Eaftem Anfa. See Fig. 6. 

Icould wiflv that we had fome intermediate Observations, but 
there are none extant that I can hear of; fo I proceed to the fearch 
of this Satellit’s period. 

By the firfi of my Obftrvations it appears that the Satellite was in 
Perigao i6Sz November 13 0 . 17 :1 cob circittr , at which time Sa¬ 
turn was 3 s . 21'. 39’ from the firfi Star oi Aries, in the Ecliptic ft, 
but the Earth reduced to Saturn Equinottlal, and the Satellite was 
9 S .23° 46'. a i a * T, And c March 4 0 1659. 7 h .40. Satums 
place in the Ecliptiek. was 6\ o°,4i', but the Earth reduced and 

consequently 
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confeeuendy the Sattllite h\ i i s . 2S' 1 . 18' a frlma Stella Arietis. 
The interval of time is 85 5 5 dates, 9 hours, 20 minutes; in which 
the Satellite had made a certain number of Revolutions to the fixe 
Scars, and betides 9'. 2 5°. 28', or 295 degrees, 28 mm. whofe £Jiw- 
plement to a Circle <54°. 32', is 2 daies, 20'“, 36' motion of the Sa¬ 
tellite , according to Hugent. So that 8658 dates,s h ,56' or 12467876 
minutes of time, is the time of lome number of intirc ‘Revolutions ; 
and dividing that interval by 15 daies 22 hour?, 39 minutes, or 
2 2 959 min. (the period oi Hugens) the Quotient 543 fhewes the 
number of Revolution. 4 and again dividing 12467876 min. by 543, 
the 22961 ,f min.or 15 daies, 22 h .41'. 6" appears robe the true 
time of this Satellite Period. Hence the diurnal motion mil be 22 0 . 
34 1 . 38", 12"', and the Annual betides 22 Revolutions ic s , 20°. 43'. 
Having made Tables to this Period,! found that in the Apbg&on Ob- 
fervation of Huge ns the Satellite was above 3 degrees fa Her than by 
my calculus, and that in the three ocher Obfcrvations of my own be. 
mg fikewife in the ftiperior part it was about 2d degrees flower than 
by the fame Calculation. Now *cis evident that thefe differences 
muft arilc from fome Eccentricity in the Qrblte of this Sattllite , and 
that in sJHareh 1659, the Apocronion (as 1 may call it,) was fome- 
where in the Oriental Semicircle, and that in JVovember 1682 it was 
in the Weftern Semicircle, and foppofing the Apocronion fixt, it muff 
neceffarily be between 9S.23 0 46'.and 11 *.28°.18'. a x** V that be¬ 
ing the common part between thofe two Semicircles: and becaufe 
the difference was greater in Huger! $ Obfervation than in Mine, 
’cwill follow that the Tinea Apfdum , or n/fpcronUn^oiAd be near¬ 
er to 9 s . 23°. 46'. chan to 11 s . 28°. x8'. I will fuppofe 10 s . 22 0 . 00' 
a prima Stella Arietis, ( which happens to be alfo the place of Saturn 
Equinox ,) and the greaceli aquation about degrees. Upon the 
fcore of this inequality the mean motion of the Satellite will be found 
about 2 0 . 45 1 flower in 23 \ years- or 7 min. in a year, whence I flatc 
the Annual motion io s . 20°. 36' above 32 Revolutions , and the cot- 
ref! Epocha for the laft day of December 1682 at Noon in the Meridi¬ 
an of London 9 s . t o°. 13 \ a i a * y, from which Elements I com- 
pofe the following Table, 
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I here fuppofe che Linea Apjidum fixt,as having no arguments from 
Ob fc: vat ion to prove the contrary, tho it be very probable that as the 
Aprgaon of our Moon has a motion about dc.z'S artbin about 9 years, f» 
that t this Satellite ought to have about Saturn, but with a much 
longer Period, which future Obfervation may difcover. 

The difiance of this Satellite from the Qcmer of Saturn feems to be 
much about 4 Diamiters of the King, or 9 of the < jlebe , and the 
plane wherein it moves very little or no thing differ ring from that of 
the Lug, that is to fay, interfering the Orb of Saturn 4 s . 22°.and 
10 s . 22 0 . a 1 a . * T, with an Angle oi ajt degrees, fo as to be nearly 
Parallel to the Earths Eqtfgtsr ; whence the Latitude of the Apogeton 
Semicicle from 4 s .22°. to 10 s . 22° of Saturn Longitude, will be 
Northern, and of the other Semicircles Southern ; and the contrary 
in the other half of Sat urns Longitude, to wit, from its, 21°. to 4 s , 
22 ° of his difiance from thefirli Star of V. 

It follows now to fhew how by the help of this Table to compute 
the place of this Satellite, to any time required. 

Full re mufi have the true Longitude of Saturn from the Earth, 
and nuaibred from the firfi Star of T, (or rather the place of the 
Earth viewed from Saturn together with its Latitude from the Orb 
oiSaturn, but that being never fully f of a degree we negledf it as a 
nicety) and therefrom ‘fubftratt io s . 22°. there remains the difiance 
of Saturn from this c Adquh-.ottial poinr, with which diftance 
as with the Longitude of the Sun, take out the Right Afcenjion and De- 
dination thereto (23; degrees being the obliquity common to both ) 
and to the ‘Right Afcenjion adding 10 s . 2 a°. the fusnm fhall be. the 
Longitude of the Sated ids Apg.eon. Tncnfay, As Radius to [ire of 
the Declination , fo 3 to theg.eatefi Latitude in Apogao, or Fcrigeo in 
the parts of the fem'tdiamiter oft he Ring. 

Next collect the middle motion of the Satellite, and from it fub- 
ftracl 1 o s ,22 0 ; the remainder fivall be the mean Anomaly, with w.hiih 
in the 7 ’ able of the Moons primary Equation ; takeout the Equation 
anfwering thereto , and the half thereof added or fabfiraUed to or 
from the middle motion, according to the Title, gives the true mot'u* 
on of the Satellite, frottvwluch JulijlraH the Apsgaen, and if the re¬ 
mainder be more than 6 Signs, the Satellite is Occidental’, if iefsO- 
riental, and as Sadists to Sine of the remainder t fo 8 to the Semidiomi- 
ters of the Ring , or 18, to the Semidiameters of rhe Cjlobe ; thac the 
Satellite is to the Tafhvivd ot fle/lmv d of the center of Saturn, ac¬ 
cording to the afore-going Precept, 

Lafily, As Radius, to Co-five of the faid remainder, fo is the 
greatefi Latitude from the tine of the Anfa, to the Latitude fought. 

arife- 
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Here Note, that I purpofely negledl the inequality of the diflance, 
arifingirom the Eccentricity, as being too final 1 to be any way obfer- 
vable. 

Lallly to dear all difficulties that may a rife to them that are but 
little vet fed in this fort of Calculation, I have added Two Examples 
of the work, that where the Precept may feem obfcure it uiay bft 
thereby illuftrated. 

Anno 1657 Mail \9fl.n. Huge/ts ©bferved the Satellite very neat 
011 the Weflcrn fide,and very little above the line of the Arffi. 
1 fuppofe this about io h , p. w. Anno 1^58 Marti! 11 1 o h Jl. n. 

he ObferveJ it again, and fat.h of it, difficile confpiciebatur, ejwppe 
fropinquhts admodum Saturno y Oritntens fpeftabat,eratq- Anffimm lined 
aliquanto inferior. & qaajiftib Saturno traffitmus, Letus now Calcu¬ 
late tothefe two times. 
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exa&ty with the Defcription and Figure 

Monfieur Huge ns. 
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1 here call the Plane of this Satellit’s Orb, which hitherto I fup- 
pofe the fame with that of the Ring, Sat urns Equin'oBial , not tha c 
any difcovery hath been able to prove that the Axis of that <j lobe is 
sit rightAngles thereto,but becaufe it has pleafed Mr. Hugens to call 
it fo, and likewife becaufe it is fo nearly P arallel to our Cj lobes Ecjui- 
noBial ; Neverthelefs to fpeak my Opinion, I believe that the Axis 
is inclined, and that not a little, to the Vim of the Ring', for as 
the reflection of the Suns light from the Ring is a great convenience 
to that Hemisphere of Saturn, which beholds its illuminate fide jfo 
the other Hemijphere is very much incommoded by the fliadow of the 
Ring , which for many Months, and in fome ‘Parallels for fe- 
veral Tears, occafions a continual Night by the interception of the 
Suns beams, which is a conference that demonfiratively follows 
the poiition of the King in the plane of Saturns Equator. ' Now this 
great inconvenience would be in fome meafure relieved by the ob¬ 
lique pofition of the Axis, for then the Parallels of Latitude inter¬ 
fering the plane of the Ring , many and in moft cafes all of them, 
might for fome time in every ‘Diurnalrevolution oi the (j lobe free 
themfelves from this Eclipfe , which otherwise, were fufficient to 
render this Globe of Saturn unfit for any fettled habitation; but this is 
but con je£lure. 

The other Two Satellites of Saturn difeovered by Signor taflini at 
‘Paris Anno 1672 and 1673, I muft confefs 1 could never yet fee. 
I have been told that they difappear for about f of Sat urns revolution, 
and were only to be feen when the Anfa were very {wall, it being 
fuppofed that the light which proceeds from the Anfe when confide- 
r ably "opened might hide thefe Satellite. In the year 1685 when the 
Anfc will be quite vanifhed, will be a proper time to look after 
them, that fowe may bring their Motion to Rule,-and know where 
to find them, for want of which knowledge ’tis likely they are at pre- 
fen t not to be found«. 


Obfer , 














